Pamidronate enhances bacterial adhesion to bone hydroxyapatite. Another puzzle in the pathology of bisphosphonate-related osteonecrosis of the jaw?
Bacterial colonization of the denuded bone in bisphosphonate-related osteonecrosis of the jaw suggests that bisphosphonates increase bacterial adhesion and biofilm formation. This study evaluated the adhesion of gram-positive and gram-negative bacteria on hydroxyapatite coated with pamidronate, one of the most potent bisphosphonates. Twenty-five Staphylococcus aureus and 25 Pseudomonas aeruginosa strains were cultured on pamidronate-coated and uncoated hydroxyapatite discs. After incubation, nonadherent bacteria were removed by rinsing and centrifugation. Formation of a biofilm was confirmed by confocal laser 3-dimensional and scanning electron microscopy. The number of bacterial colonies was counted using quantitative cultures and mean numbers were compared using the Mann-Whitney rank sum test (statistical significance defined as P ≤ .05). The Hartree-Fock method was used for the calculation of electron interactions between hydroxyapatite ions and pamidronate. Fold increases in the number of colonies formed by S aureus and P aeruginosa in the presence of pamidronate compared with controls were 7.19 ± 4.127 and 2.87 ± 0.622, respectively. Hartree-Fock analysis showed that the reactive NH3(+) group of pamidronate may act as a steric factor, facilitating anchoring of bacteria to the hydroxyapatite surface. Alternatively, the NH3(+) group may attract bacteria by direct electrostatic interaction. Increased bacterial adhesion in the presence of bisphosphonates can promote osteomyelitis in patients with bisphosphonate-related osteonecrosis of the jaw. There may be increased infection rates when bisphosphonates are used for stabilization of prostheses in joint arthroplasty and in osteotomies and open fractures in patients treated with bisphosphonates.